ABSTRACT. In an important series of papers ([3], [4] , [5] ), (see also Rosen and Galovich [1], [2]), D. Goss has developed the arithmetic of cyclotomic function fields. In particular, he has introduced Bernoulli polynomials and proved a non-existence theorem for an analogue to Fermat's equation for regular "exponent". For each odd prime p and integer n, l<n<p 2 -2 we derive a closed form for the nth Bernoulli polynomial. Using this result a computer search for regular quadratic polynomials of the form x 2 -a was made. For primes less than or equal to 269 regular quadratics exist for p = 3, 5, 7, 13,31.
Preliminary definitions and results (see Goss
). Let p be a prime number and consider the polynomial ring F P [T] with coefficients in the finite field F p of p elements. If we denote by M i the set of monic polynomials in F P [T] of degree / define polynomials Sj(n) by a)
$(11)= I<* naeMj For completeness we have included the proofs of several elementary lemmas. (See Goss [3] , [5] , [6] .) According to the above lemma one may then consider the sum of the nth powers of the monies in F P [T] . More generally we make the following definition.
DEFINITION. Let neZ, n>0. Put (3(0) = 0 and for
We will refer to the jS(n) as Bernoulli-Goss polynomials. Note also that So(ft) = l f°r a^ ^ -0 since there is only one monic polynomial of degree 0, The following lemma shows that the Bernoulli-Goss polynomials may be defined recursively (see Goss [5] ). 
Consider now the formal power series in 1/x with coefficients in F P [T]
the last inequality resulting from Lemma 2. However, this gives, by definition of F n (T,x)
If p -11 n put x = 1 to obtain the result. Suppose then that p -l\n. If n = 0 then F n (T, 1) = 1. Since p -11 s it follows by induction, using (3) , that F n (T, 1) = 0 if p-11 n, n>0. Now formally differentiate (3) with respect to x to obtain 
s<n-l Putting x = 1 the above comments show that the first term on the right hand side of (4) is 1 and the result follows by noting that F' S (T, 1) = /3(s), if p -11 s.
If n is a positive integer write the p-adic expansion of n as n = 0,0+0,^ + ---+ a l p l , 0<Oi<p. The following important result is due to E. Thomas (Thomas [7] ). 
A closed expression for two digit Bernoulli Goss polynomials.
The Bernoulli-Goss polynomials are related to the arithmetic of cyclotomic function fields in a manner analogous to the relation between classical Bernoulli numbers and class numbers of cyclotomic number fields. For this reason, it is important to obtain closed expressions for these polynomials.
First we prove the following useful lemma due to Lucas. 
Proof. Using t-t}-cy^-^
one sees that the result is equivalent to
However, each side is easily seen to be congruent to -(p-1)! This completes the proof.
Consider now (3(N) and write N = q + n(p -l)
where n>0 and l<q<p-l. By Lemma 2 we may write 
V^^P-^T^^H'T'
,=o \r + 7-p-l/\ r-p-1 / Using the binomial theorem this is easily seen to reduce to 
